Abstract: Eradicating childhood malnutrition is important if childhood mortality must be reduced. Reduction of childhood mortality is the fourth agenda on the eight point Millennium Development Goals (MDGs
I. Introduction
Malnutrition can be defined as all deviations from adequate nutrition. It still remains a major source of concern in developing countries (de Onis et al., 2012) . The consequences of malnutrition can be serious in childhood. Under-nutrition is responsible for 35% of disease burden of under-five year old children (Black et al., 2008) . It contributes to about 3.5 million deaths in children within the age group (Black et al., 2008) . Present research findings including follow up of intervention trials indicate that chronic malnutrition can have long-term negative consequences on various aspects of child development (Dewey and Begum, 2011) . This results to poor cognitive function (Kar et al., 2008) and learning deficits in children (World Bank, 2006) . There is growing evidence of the link between childhood under-nutrition and chronic diseases in adulthood (de Onis et al., 2010) . Poor physical and health condition of adult in a population can affect the economy directly through loss of productivity and can as well aggravate poverty leading to further malnutrition among children in the population.
It is important therefore to detect malnutrition early in individual children and in the population so as to institute intervention plans aimed at eradicating childhood malnutrition and hence reduce childhood mortality. Reduction of childhood mortality is the 4 th agenda on the eight (8) point Millennium Development Goals (MDGs) and the attainment of a comprehensive set of development goals can be accelerated if given a nutritional perspective and approach (Ibe, 2012) .
Nutritional assessment in under-five year old children can be carried out using anthropometric indicators which include stunting, wasting and underweight. In nutritional anthropometry, a child's index is compared with an internationally accepted reference population and children who fall below the recommended cut-offs are classified as malnourished. A malnourished child is one who has failed to attain the expected values for any of the nutritional indicators (e.g length-for-age, weight-for-height or weight-for-age) as compared with a healthy child of the same sex and age in the reference population (WHO Multi-growth Reference Study group, 2006). Depending on the references and descriptors used, malnutrition is defined as an anthropometric index below the -2 standard deviation from the median value of the reference population or below the fifth (5 th ) percentile for a given anthropometric index.
Low weight-for-height relative to a child of same sex and age in a reference population is referred to as wasting. Wasting is normally used as an indicator of current nutritional status and can be used for screening of children at risk of childhood mortality and for measuring short term changes in nutritional status. It reflects a recent and severe process that has led to substantial weight loss. It may be the consequence of starvation or severe diseases (Diarrhoea in particular) but can also be due to chronic conditions. Weight-for-height reflects proper body proportion or harmony of growth. It is particularly sensitive to acute growth disturbances. Lack of evidence of wasting in a population however does not rule out the absence of current nutritional problem (WHO 1989). Weight-for-age reflects body mass relative to age. It is a composite measure of weight-for-age and weight-forheight. It combines the effect of long term and short term health and nutritional problems and represents a convenient measure of both linear growth and body proportion. Weight-for-age can be used for the diagnosis of underweight in children (WHO, 1986) . Low weight-for-age relative to a child of same sex and age in a reference population is referred to as "lightness" while long term "underweight" is commonly used to refer to severe pathological deficits in weight-for-age.
Stunting can be defined as failure to achieve one's genetic potential for height (Golden, 2009 ). Many genetic and environmental factors modify stature: Growth hormone deficiency, impaired kidney function, psychological deprivation and under-nutrition. Although stature has a genetic basis, there is increasing evidence of the strength that environmental factors such as poverty, and high frequency of infections have on the determination of final stature. Some workers suggest that environmental conditions are stronger determinants of stature compared to genetic factors in adverse conditions. Children throughout the world can reach their growth potential if they are nurtured in healthy environments under optimal health and nutritional care practices (Golden, 2009 ). In regions of poverty or warfare, for example, environmental factors like chronic malnutrition during childhood or adolescence may account for delayed growth and/or marked reduction in adult stature even without the presence of any medical conditions. Growth trends in such situations would show significant deviations from genetic expectations for the average height for a group of people with related genetic background that are under the same socio-economic conditions. Genetics is a major factor in determining the height of individuals but it is far less influential in regard to populations. Average height is relevant to the measurement of the health and wellness ). This indicates that stunting remains a major public health problem in the country and calls for action.
There exist variations in the patterns of childhood stunting within Nigeria. Victor et al., (2013) used data from birth histories including the 2008 Nigerian Demographic and Health Survey to estimate childhood stunting in the 36 states of Nigeria including the Federal Capital Territory. They reported that childhood stunting in Nigeria on the average was as high as 39% and ranged from 11.5% in Anambra state to as high as 60% in Kebi State.
Results of previous surveys Akubugwo et al., 2013b) suggested that the use of the WHO (2006) standard together with the Z-score as an anthropometric descriptor appeared to be a better predictor of chronic malnourishment in the under-five year old. Its use in child nutritional assessment studies was therefore recommended.
In Anambra State, Nigeria, previous nutritional surveys have revealed high incidences of malnutrition amongst pre-school aged children . Okorigwe and Okeke (2009) observed a 7.7% incidence of stunting amongst pre-school age children in the same State by the National Center for Health and Statistics (NCHS) criteria. While Akubugwo et al., (2013) recorded a prevalence of 6.9% by the same criterion. Majority of past under-five nutritional assessment carried out in Anambra State have been based on older references and not on the presently recommended WHO standard.
Monitoring childhood stunting in the country based on the more recent nutritional standards is important for performance evaluation of impacts of set intervention goals. This work is intended at estimating the current prevalence of childhood stunting, acute malnutrition and underweight in Anambra State, Nigeria based on the WHO (2006) standard and the Z-score. The work also presents the influence of parental occupation on childhood stunting, acute malnutrition and underweight.
II. Methods

Study Area
Anambra state is one of the 36 states in Nigeria. Its location co-ordinates are 6 0 20N, 7 0 .00 E. Created on 27
th August 1999, its capital is Awka. It covers an area of 4,844km 2 and has a population of 4,055,048 (DHS, 1999). Administratively, it is divided into 3 senatorial or geopolitical zones (Anambra North, Anambra South and Anambra Central Senatorial Zones respectively) each comprising seven (7) Local Government Areas. These are: Anambra Central senatorial zone; comprising Awka North, Awka South, Njikoka, Dunukofia,Aniocha, Idemili North and Idemili south. Anambra South comprising: Orumba North and South, Aguata, Ihiala, Ekwusigo, Nnewi North and South. Anambra North senatorial zone: comprising Onitsha North and South, Ogbaru,Oyi, Aghamelun, Anambra East and West (National population commission, 2010). Each local government is in turn divided into localities. For the purpose of this survey, Local Government Areas within Zones were taken as primary sampling units (PSU) or clusters.
The samples for this survey were selected using a two stage cluster design consisting of six Local Government Areas. In the first stage, the Local Government Areas were selected with a probability proportional to the size of Geopolitical Zone. The second stage involved the sampling of primary schools from the selected Local Government Areas in the three zones. Primary schools sampled were all from rural areas with varying degrees of urban influences.
Study Design
The study was a population-based cross-sectional study which used a survey of anthropometric data collected from under-five old children in rural communities distributed within the three (3) geopolitical zones of Anambra State.
Sampling Technique
Data Collection: A stratified two stage cluster sampling technique was employed in this survey and data was collected by visiting schools and taking anthropometric data from under-five year old children between June and July 2013. Other relevant information such as age, sex, parental background etc were collected using structured questionnaires. Anthropometric data was collected as recommended by Cogil (2003) .
Ethical Consideration: Permission was sought from the relevant school authorities. All study participants, parents/guardians gave informed consent before their children/wards participation. All information provided in the questionnaires was confidential. The study was carried out in agreement with the directives layed down in the Helsinki declaration.
Variables
Nutritional status was measured by height-for-age (H/A) weight-for-age (W/A) and weight-for-height (W/H) Z-scores (i.e HAZ, WAZ and WHZ respectively). This means a child index as compared to the median value of the anthropometric index for a child of the same age and sex in the WHO (2006) 
STATISTICAL ANALYSIS
Anthropometric indices and cut-offs based on WHO (2006) Normalized reference tables of Weight-forheight, Weight-for-age and Length-for-age and mean Z-sores were used to assess degree of malnourishment. WHO Anthro (Version 3.2.2) was used for data analysis. Means and standard deviations of each parameter were used to summarize the data for each age group. Z-score values of the various nutritional indicators were further correlated to the parental background using statistical package for social science (SPSS) version 17. No case of stunting was noticed among the under 2 years old population. There was no significant difference in the rate of stunting observed within age ranges 24 -35, 36 -47 and 48 -60 months of age. Total rate of stunting in the entire population is 1.1% . Rate of stunting seemed to be higher amongst girls in most of the age groups No case of underweight was observed among children below 2 years old. Underweight was more prevalent amongst the girls compared with the boys in the population (1.4% against 0.3%). Total population prevalence of underweight was 0.8% including 0.5% rate of severe underweight. 40% of children 6 -11 months were wasted including 20% who were severely wasted. Prevalence of wasting decreased as the age ranges increased. Total population prevalence of wasting was 24% including 10.1% rate of severe wasting. It should be noted that this data was collected during the farming season which in Nigeria and in the south-East in particular is associated with scarcity and increase in price of staple foods 
III. Results
IV. Discussion
In this study, a total of 1.1% out of the 1188 under-five year children included in this study were found to be stunted, 24.9% were wasted while 0.8% were underweight.
Stunting: Poverty has a more detrimental effect on linear growth than on body weight (Black et al., 2008) . Poor living conditions including household insecurity, low parental education, unavailability or lack of access to quality health care and unhealthy living environments are among the major factors determining growth rate. Stunting is therefore used as direct growth measure of the quality of life of the entire population and as an indicator of food adequacy. This is because adverse conditions that are closely related to the general standard of living invariably affect growth of a child. Low length-for-age is therefore the best measure of child health inequalities as it is a multifacet nutritional indicator which captures various aspects of child health development and environmental influence (Cole, 2003 The result of this work showed that no case of stunting was noticed among under two (2) year old children. Stunting rates across the age ranges showed a greater improvement compared with the pattern observed in previous surveys carried out in Anambra State (Akubugwo et al., 2013 a and b) , where a 7.0% prevalence rate of stunting was observed among the under-five population in Anambra State. There was no significant difference in the rate of stunting observed within the age ranges 24 -35, 36 -47 and 48 -60 months. Rates of stunting seemed to be higher amongst girls in most of the age groups.
Underweight: No case of underweight was observed amongst children below two (2) years old. A higher prevalence (1.6%) of underweight was observed amongst the 36 -47 months age range compared with children within 24 -36 months (0.4%) and 48 -60 months (0.9%). Underweight was more prevalent amongst the girls compared with the boys in the population (1.4% as against 0.3%). Total prevalence of underweight observed amongst the under-five population in the State was 0.8%. This includes 0.5% of severely underweight children. This value is much lower than the prevalence rate of 23% obtained during the Nigerian Demographic Health Survey of 2006.
Wasting:
The most prevalent form of malnutrition observed in the State was wasting (24.9%). This result is consistent with the pattern observed in previous study (Akubugwo et al., 2013) , where the observed prevalence of wasting was consistently higher than the rates of stunting and underweight in all the three geopolitical zones of Anambra State. 40% of children 6 -11 months were wasted including 20% who were severely wasted. This age range recorded the highest percentage of wasting. This indicates that children in this age range were more susceptible to the factors that predispose pre-school age children in the population to wasting. Wasting is an indication of acute malnourishment (Cogil, 2003) . The rate of wasting observed in this study can be attributed to seasonal variations in the availability of food. The survey data was collected during the raining or farming season. In farming communities in South-Eastern Nigeria, the planting season is usually associated with scarcity of the major staple crops such as cocoyam, potatoes and corn. Rural dwellers usually survive on cassava, snails and vegetables which are available during this period as well as dried cocoyam and corn which are stored during the harvest season. The total population prevalence of wasting was 24.9% including 10.1% rate of severe wasting.
Wasting (Acute Malnutrition) increases a child's risk of dying; in its severe form, it increases a child's mortality risk by nine times as compared to children who are not undernourished. It is possible that there are seasonal variations in the prevalence rate of wasting and steps must therefore be taken to prevent increases in the prevalence of acute malnutrition amongst the under-five rural population in Anambra State, especially during the planting seasons. In 2006, the Nigerian Demographic and Health Survey (DHS) indicated that 14% of Nigerian children aged 0 -59 months were wasted. This study records a much higher (24.9%) rate (an indication of chronic malnutrition).
The total rate of childhood stunting observed in this work showed a drastic reduction compared with prevalence observed on previous studies (Nnayelugo, 1980; NDHS, 2006; Victor et al., 2008; Okoroigwe and Okeke 2008; Akubugwo et al., 2013) . Victor et al (2008) observed that Anambra State in South Eastern Nigeria and Lagos State in South Western Nigeria had the lowest rates of childhood stunting in Nigeria. In their study which was aimed at examining the variations in childhood stunting amongst the 36 States of the country. They observed the least stunting prevalence rate of 11.5% in Anambra State followed by 16% in Lagos State. This inferred that there are special practices from this States that could be identified as good practices. Subsequent studies have shown a consistent reduction in the rates of stunting in Anambra State. Okoroigwe and Okeke (2008) observed a 7.7% rate by NCHS criteria while Akubugwo et al (2013) observed a stunting prevalence of 7.0 and 6.9% by WHO standard and the NCHS reference respectively.
This current study observed a much lower rate of stunting (1.1%). This trend shows that there is a consistent reduction in stunting rate in the state from 1980 till date. This development is commendable. All the participants in this work were drawn from rural communities. It can therefore be inferred that the lower prevalence of stunting observed in this study may be partly attributed to improved food availability and access to farm lands in rural communities in Anambra State compared with the urban settlers who have to contend with the high inflation rate in the country in managing their scarce finances to provide adequate food for their children and wards. Enlightenment programs being organized for rural dwellers by churches and NGOs on good health practices, home management and child nutritional practices may be having positive impact on the life and well being of the rural communities in Anambra State. Those good health practices employed by the State educational and health institutions should be sustained and emulated by other States in the Country in order to help achieve the MDG 1.
The higher prevalence of stunting amongst the older age ranges (3 -4 and 4 -5 years) which were 1.3% and 0.9% respectively is a pointer to the fact that less attention is being paid to the diet of children in these age ranges. This may probably be because they are considered more independent than children in the lower age ranges. This same pattern was observed in a previous survey carried out in the same State (Akubugwo et al., 2013) . No case of stunting was observed amongst under two year old children. This trend is an improvement compared with what was observed previously by the same workers (Akubugwo et al 2013) where higher rates of stunting was observed among 1 -2 year old children compared with 3 -4 year old children. Tables 1, 2 and 3 showed that the prevalence of low levels of all the three nutritional indicators was slightly higher amongst girls compared with boys. Although this difference was not much, this observation still suggests that more attention to be paid to the nutrition of the girl child.
Low levels of nutritional indicators and parental background:
The z-score values for the various groups of children show that there was no significant level of wasting and underweight amongst children from different parental background. Low level of weight-for-height was more prevalent in the population. Labourers, plumbers, tailors, nurses and vulcanizers consisted the parental groups whose children/wards had weight-forheight Z-sores below minus 2 (two) standard deviation from the median value of the reference (WHO, 2006) population. It should be noted here that the majority of the nurses encountered in the local Governments Areas from which data for the study was obtained were those with low qualifications who either worked in private hospitals or operated patent medicine stores.
V. Conclusion
The result of this work warrants further studies to identify what processes that are peculiar to this State. Such processes should be recommended and adopted by other States especially the Northern States of Nigeria in order to reduce the prevalence rates of stunting and underweight in other states in Nigeria, particularly the Northern states Optimal nutritional status results when children have access to affordable, diverse nutrient rich food, appropriate maternal and child care practices and adequate health services, safe water supply and a healthy environment. It is suggested that the Anambra State Government and all stake holders intensify effort aimed at eliminating all forms of childhood malnutrition and ensure a healthy under-five population in the State.
